Abstract. It is very important for superior performance beam in flip chip of LED to realize its work efficiently and accurate positioning. To obtain the superior performance of beam, its dynamic mode is built and carried out by Rayleigh method, and it is explored to find out the change trend of the natural frequency and deflection of the beam with its structural parameters. Based on the dynamic modeling of beam, optimization model of beam is built and its optimization solution is obtained by genetic algorithm. The results provide a theoretical basis on the further design and dynamic analysis of flip chip of LED.
Introduction
LED chip manufacturing has been important position in the national production, its domestic and international technology development has got widespread attention. With the rapid development of microelectronics technology and the need of high-performance integrated circuits, the development trend of the chip packaging technology is toward high I/O density, short interconnect, good heat dissipation, high productivity and smaller size. Flip chip packaging is an advanced chip interconnection technology, and it has become one of the most competitive technologies in modern electronic packaging because of its high density, high performance, interconnection process of self-alignment and light and short features [1] [2] [3] , moreover, it has become the main development of high-density packaging technology widely using in high-frequency communications, high-performance computers and smart phones, tablet personal computers, digital cameras and other consumer electronics products [4] . Under the condition of encapsulating highly integrated and internal connection higher performance, the electrical connection of Flip-chip has become a trend from the lead to the solder ball, and the trend is also fully reflected in other applications except encapsulation such as printed circuit boards and chips [5] .
At present, with the improvement in the cost and performance of the flip chip, the chip bonding technology has been the main technology of semiconductor packaging and has become extremely competitive in the field of LED chip packaging. LED flip chip package has been tried to use in high-power LED package and showed good potential to achieve LED chip packaging fast and effective by replacing the traditional chip package [6] [7] [8] [9] . LED flip chip package advises a very high demand on movement mechanism, positioning accuracy, movement speed, stability of the packaging device and so on. Many scholars have studied on the LED flip machine movement structure of the simplified and optimized analysis, parameter optimization design and other aspects of research [10, 11] . To further improve the precision and stability of LED flip chip for chip packaging equipment, this paper mainly studies the dynamics modeling and optimization of the beam in Flip chip of LED. The dynamic model of beam is established by Rayleigh method, and the genetic algorithm is used to optimize the study. The natural frequency and the minimum disturbance of the beam of the LED flip machine are obtained, so as to avoid resonance and reduce the damage to the beam. The research content is important machine design, dynamic analysis, improving stability and extending the service life of the LED flip chip system.
The Beam of Flip Chip of LED
Flip chip of LED is a high-speed precision chip packaging equipment integrating mechanical, electrical and control, which includes the binding mechanism, XY movement platform and other modules. The beam of flip chip holding the binding mechanism and the XY movement platform, as shown in Fig. 1 . XY movement platform consists of X-axis motion mechanism and Y-axis motion mechanism, and it is mainly responsible for the LED chip from the wafer to LED bracket. X-axis motion mechanism as a key mechanism of XY movement platform, its structural stiffness has an important role for the precise positioning in flip chip of LED. With the help of the XY movement platform, the binding mechanism is used to complete sucking the chip, fluid dispensing and the precise positioning between chip and the holder. 
Dynamic Modeling of Beam
The beam dynamic mode can be obtained to find the natural frequency of the beam by the Rayleigh method, and then the resonance can be avoided when the vibration force is applied in the system, and the damage to the beam can be reduced and the service life is prolonged. The beam is simplified as a model, as shown in Fig. 2 , and the mass per unit length of the simply supported beam is ρ, the mass of the beam is m, the elastic modulus is E, the moment of inertia is I=bh 3 /12, the length is l. The deflection of simply supported beam at the cross-section x can be obtained from the material mechanics [12] .
Assuming that the deflection curve y (x, t) of the beam is a static deflection curve with central force acting on the center, then:
There, y c is a deflection of the midpoint of the beam, and is a function of time in the vibration:
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There, f(x) is the displacement of each point of the beam with unit displacement. The equivalent mass of the beam can be obtained as follows [13] :
There, ρ is the mass per unit length of the beam. The beam will be simplified as a spring quality system, and the stiffness of the simply supported beam in the central by the concentrated force can be obtained as follows:
The circular frequency of the beam can be obtained as follows: The natural frequency of the beam can be obtained as follows: 
The Change Trends of Deflection and Frequency
The deflection of the beam can be obtained from Eq. 9, and the change trend of the deflection can be also obtained. The result shows that the deflection increases with length of the beam, as shown Fig.3 . It is obvious that the deflection is affected by the length of the beam. Similarly, the change trend of frequency and deflection can be obtained with the width b and the height h of the beam from Eq. 8 and Eq. 9. The result shows that the natural frequency of the beam increases with the width of the beam and the height, respectively, as shown in Fig. 4 . The deflection of the beam decrease fast with the increase of the width of the beam and the height, as shown in Fig. 5 . It is found that the change trend of deflection and natural frequency are significant on the parameters of the beam. Therefore, it is important for avoiding resonance and obtaining high performance to obtain the highest first order natural frequency and the minimum disturbance of the beam by carrying out the parameters optimization of the beam. 
Optimization Analysis
In order to obtain high performance beam, the optimization model of the beam can be established to carry out the beam optimization study as follows:
The maximization of the first order natural frequency and the minimization of the deflection are the main objectives of realizing the high performance beam. In this paper, the two optimization goals are transformed into an optimization target to optimize the solution.
An optimization model is built as follows:
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. Genetic algorithm follows the evolution of the biological world "natural selection, survival of the fittest" evolution rule based on the study of biological genetic research.
The optimization parameters of the beam will code into chromosomes, and then use the iterative way to select, cross and mutation operation to exchange chromosomal information in the population. Ultimately, the optimization goal of chromosomes can be achieved and meet [14] . Genetic algorithm is not dependent on the specific field of the problem, and has a strong robustness, whose advantage is widely used in a variety of scientific fields, and provides a common solution framework of complex system optimization problem. On the basis of Hertz theory, it is calculated by genetic algorithm. F, as the objective function, the binary code is selected, and genetic algorithm related parameters is shown in Table 1 . In the process of optimization, the objective function changes with the initial width and height of the beam. As the initial width and height increase, their corresponding objective function value increases rapidly. The disturbance has little effect on the objective function because of the small value. The optimal solution of the objective function is centered on the top of the graph, as shown in Fig. 6 . In the population evolution process of 50 generations, the target solution is converged when it iterates to 12 times, which also shows the advantage of using the fast convergence of genetic algorithm, as shown in Fig. 7 . The optimal solution is obtained by optimization: b = h = 0.1. 
Summary
In this paper, the beam of the LED flip machine was studied, and its dynamic model was built by the Rayleigh method. Based on the dynamic model, the change trend of the deflection and the natural frequency with the parameters of the beam could be obtained. The beam decreased rapidly with the increase of the width and the height, and the natural frequency of the beam increased with the width. Moreover, the optimization model was established, and the optimal solution was performed by genetic algorithm. The optimal configuration of the beam structure was obtained: b = h = 0.1. The results provide a theoretical basis on the further design and dynamic analysis of flip chip of LED.
